] i, and vasoconstriction also result when the extracellular potassium concentration is raised. Arterial diameter was found to be set by SMC [Ca 2ϩ ] i , independent of the constricting stimulus (pressure or potassium) (5). Intravascular pressure and nerve stimulation represent reasonable physiological stimuli when investigating the function of isolated arteries and arterioles. The contribution of Ca 2ϩ sensitization to these stimuli is unclear without accurate simultaneous measurements of [Ca 2ϩ ] i . Furthermore, the responses of blood vessels to vasoconstrictor or vasodilator stimuli may be affected by the experimental conditions when studied in isolation. Arteries in vivo are composed of and influenced by other types of cells in addition to vascular SMC, including endothelial cells and perivascular nerves. Neuronal connections are disrupted when vascular beds are isolated and removed, and endothelial function may be disturbed or compromised during dissection and cannulation procedures, resulting in loss of neurotransmission or paracrine and autocrine factors produced by the endothelium. Furthermore, the influence of a number of in vivo factors that can influence Ca 2ϩ dynamics and vascular function such as laminar shear stress, blood-borne endocrine factors, and arterial blood-gas tension are lost when vessels are studied in isolation.
In an elegant series of experiments, the Segal laboratory has extended the study of SMC [Ca 2ϩ ] i in intact arterioles to the in vivo setting. To test the hypothesis that changes in SMC [Ca 2ϩ ] i underlie arteriolar constriction and dilation in a vascular bed controlling regional blood flow, Brekke et al. (1) studied arterioles in the cheek pouches of anesthetized hamsters loaded in situ with the ratiometric Ca 2ϩ indicator fura-PE3. Diameter and SMC Ca 2ϩ changes were simultaneously recorded during a number of experimental protocols. These studies demonstrate that changes in Ca 2ϩ precede changes in vessel diameter elicited by elevating superfusate O 2 concentration from 0 to 21%. Significantly, constriction in response to this stimulus is typically not present when arteries are studied in isolation (3, 4) The ability to study SMC Ca 2ϩ dynamics in vivo will allow previously unresolved issues in microvascular physiology to be addressed. For example, in some vascular beds, vasomotor responses can be conducted to sites distant to the original stimulus, presumably via gap junctional communication (2) . The techniques developed by the Segal laboratory will allow the role of SMC Ca 2ϩ in conducted vascular responses to be to be investigated under physiological conditions during the control of tissue blood flow.
